Abstract. A causal relationship between midlatitude magnetosheath energetic ions and bow shock magnetic geometry was previously established for ion energy up to 200 keV e -• for the May 4, 1998, storm event. This study demonstrates that magnetosheath ions with energies above 200 keV up to I MeV simply extend the ion spectrum to form a power law tail. Results of cross-correlation analysis suggest that these ions also come directly from the quasi-parallel bow shock, not the magnetosphere. This is confirmed by a comparison of energetic ion fluxes simultaneously measured in the magnetosheath and at the quasi-parallel bow shock when both regions are likely connected by the magnetic field lines. We suggest that ions are accelerated at the quasi-parallel bow shock to energies as high as I MeV and subsequently transported into the magnetosheath during this event.
rude magnetosheath (Polar). In this way, concurrent measurements of energetic ions in the magnetosheath and the bow shock source regions are provided for the first time in the literature. Our analysis indicates that ions were accelerated up to an energy as high as 1 MeV at the shock and subsequently transported into the magnetosheath. This result is in direct contradiction with the claim by Chen and Fritz [1999] that solar wind ions are locally accelerated to MeV in the cusp and then escape into the magnetosheath during this event.
Results of ion flux comparison in the magnetosheath
and at the bow shock confirm our view of a bow shock source of magnetosheath energetic ions [Chang et al., 2000] . These results then further support our bow shock model of CEPs [Chang et al., 1998 ].
Observations
In addition to the data sets used in paper 1, namely, ion data from Polar/Hydra [Scudder et al., 1995] , the Charge and Mass Magnetospheric Ion Composition Experiment (CAMMICE) (refer to Wilken et al. [1992] for the Magnetospheric Ion Composition Sensor (MICS) detector), magnetic field data from the Magnetic Field Experiment (MFE) [Russell et al., 1995] , IMF data from the Magnetic Field Investigation (MFI) [Lepping et al., 1995] , and solar wind data from the Solar Wind Experiment (SWE) [Ogilvie et al., 1995] 
[1998]). A comparison of
Interball and Polar ion spectra can potentially falsify our bow shock source hypothesis and is now the focus of our analysis.
Because the energetic particle data from DOK-2 on Interball were not transmitted to the ground before 1100 UT, we are restricted to the last 1-hour interval of the magnetosheath event for the flux comparison. For The corrected spectrum (or the estimated ion spectrum at the bow shock surface) is presented in Figure 13 . This bow shock ion spectrum and magnetosheath energetic ion spectrum are nearly indistinguishable. Although the bow shock spectrum ends at ,•600 keV (the high-energy limit of useful detection), bow shock energetic ions follow the spectral trend of the magnetosheath spectrum with very high precision. With the bow shock and magnetosheath regions connected by magnetic field lines during this event, this result implies that between the bow shock and magnetosheath energetic ions, one is the source of the other.
As to the acceleration region, we have also included the energetic ion measurements from Wind/3DP in the [Chang et al., 1998] and is inconsistent with the model of local acceleration in the cusp ].
